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(54) PRODUCTION OF SHAPE MEMORY RESIN MOLDING 

(57)Abstract: 

PURPOSE: To obtain the title molding of excellent shape memory properties without the necessity for any special operation for 
shaping, such as crosslinking. by molding a block copolymer having a specified structure under specified conditions and 
remolding the obtained molding under specified conditions. 

CONSTITUTION: A block copolymer of a weight-average MW of 10000-1000000, having an A-B-A block structure in the 
polymer chain, wherein block A is a polymer comprising a vinylaromatic compound homopolymer, a copolymer there of with 
another vinylaromatic compound or a conjugated diene compound, or a hydrogenation product thereof and having a glass 
transition point >50° C. and block B is a polymer comprising a conjugated diene compound or a copolymer thereof with another 
conjugated diene compound or a vinylaromatic compound, wherein at least 50mol% of the unsaturated bonds of the conjugated 
diene units are hydrogenated to give a degree of a crystallinity >5wt.% and at least 50wt.% of the crystal can melt at a 
temperature below the glass transition point of block A. The block copolymer is molded into a desired shape at a temperature 
above the gtass transition point of block A and remolded into a shape different from that of the above at a temperature lower 
than its glass transition point. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



Aamaaa/IQ inrll r»r»»r»» errs \r% /PA 1 /roc. .It AHotail /main/wA A A7aaDRnDA40? 1 RPR1 9 9006/05/1 0 



© a * m # it fr (j p) 
©G:m&W?<&m (A) ¥2-169612 

©Int. CI. s l£SIJg# Jrfl5gSL## @>2rg§ ¥^£2^(1990) 6.B29B 

C 08 F 297/04 MRE 7142-4 J 

«ff# 5fefg# m&m<D& 5 (^9 1) 

@& M BS63- 323267 
@& m BS63U988) 12^ 23 B 

®& w % m t& ft m »385jii»;ii*»miiwa«3ifciTi"3#i^ jeftjuisa* 
®#g # £ * « & mjiinunmiiiitsftxiTss*!^ mitf&jigm 

®ft i a sum 



w $n a 



. a 


w 








m « is ttfi bs & © ci i # & 


. 






. ffi 


□ 








^ARVBfr5«*A-B-A7D>? 






SfrffiSsptSft^aiO. 000~ 1.000, 000 <D 


IS I! 


(0 












A 






PI 






e 




CI 




t A7d ? ^tttr-A^'s&fcSftoilift 


as 


<* 


, e-/u558fcft:&ft tflb© e^*/5¥gi£ 


its 






i>X 


> 








o»e>aco, 5o-cct±o//^^fe^ss*^ 








TO 







B7Py?Ultia9i>ftStO«»!iSit, 
-;?x> ft 5? X> ft 

fiSft. t>L<«&&i?x>fl;Sft<!:tr^A/5?g 

&©^FfiSffl$SS«)50^;u%JS(±^7KS^ftlS8T-^ 

5li%Kl, A>o*©tS&<DiJ>< t=t)50BS% 

2. ««I§©JBttlC»j£JI*bfc 1SA7P> 
<D25-C»Cieu < <h*>50fflS%#igg£ 



3. 7a 














(a) 


(A 


- B 


> n A 






(b) 


B (A 


- B 


) n A 




=b U < 


B (c) 


B (A 


- B 


) n A-BT$ 






a y 9 ft 


IB £ iff 


? * 


C &t t 


3Si* 



-103- 



CCICnBlttl, 10«T©SiaT-»i3, «A 
Tay^fc.fctf&BT'ciy^ttffiFEOSa?)©*)© 

(d) ( { A- B ) n ) a X 

(e) ( ( A-B > n A) „ X 

(f) (B(A-B) n A)«X 

t> U < « . (g) ( B ( A - B ) n A ) D XTiS 
n&mi&ray 0 ft feZtit t?& 
SUtmi XU2E«OJI?ttE1St48Jfi§«7Bt*OiB 

2 Ki , 10JX TO !ISt$t)< Xtt*S/J>7 

^ttS&Eosioofc o t *o*n^ni^-«?5ST- 

5. 7D«; ?«S6t*tf , -IKsC 



[ft * © K ffi] 

. Jl> # SiJtS ft -5 LTli. BtfEtS 

6 ft *< fit ic j£ < 5a £.n r s „ :<oifflf«IH 
T I* , Cu - AS - N I 6 ft . A u • Cd 
In - Tl 6ft, Ni - T i 6ft^a<* *„ C ft 

* © j& i>i S2 te 6 ft 1 1 a © « n it? vt se ts tt 
1$ » a & ei n «c it < m n h ti z iz n m o x \ » tt 

ft £ li*»it±> «i3£»x. « jgffitt-RtA t L < ii 
3f S «- IS x.*>S Steffi Mi <> L < li/f5Xfe{?fflg 



^^¥2-169612 (2) 




t^^S9fr*S*W1Xtt2E«OJgttElt14 

si§)a^«fo»j&73&. 

CCCnlilKis lOKTOjggfTifcrK £A 
3 . JSWOSIIBfc&W 

t «*±©mib»» ] 

* JS W tt O JBtt E & *5 tt C ® n * WW. E 

e ii 6i si j« Jf? <* o $ g 7? a tc m r & *> O X* 35 * . 

oini?i(c«»:i9^^fluiUfc«, ftsojgoimia 
*c <t«c«fc ots 5ftfc®&liic©ft*:H?tKEti 

& a « u tt i± ft x co m & ¥ # & ic Pi m <r> & a t- * 

pl , SJK*-^^. * * xte^fflffi t> L 

< (ifii^iilTic»T* <t . *<DS 

tv-5o w nii^ v x»Sf?iaS (> L < Cifa.6JilT<*> 

❖ d<»fS*ttT L * ^ /r»6-C* -So c:<D£JBLfc 



- 104- 



U7.( ><D3S«5«3 (#S4$S*3086242 ^) , fell 
14 h-5 'J -< VTU >©5B8S«3 (*JKHB61- 

16956 ^) , tS&tt h 7 > X* >) 7 9 X *-><om 
65«9 (*Ht$S ! lr3139468 ^) ^*<^Sl-C*So # 

mi* ft £ k * o as «s * fr *> * * #3§a< * * ^ * 

t* S2 ffi 45 «■ as » s Hi- * tz » © » <0 & fp *< 
•&»V»f l£ < m l< ti -5 K. liSJ o T v> ft o„ 

**6^A<;iiHKjftI«5fiSj££ ft r mt>*>< & fa 
Stir, JB4K22tS«<fc*a5l-*-S. C<0^<0©« 



75 * f- -j 9 anxtac J: sanxa'-t-a^fig-c* 
[i* mum®, l j: o <b -r 4 as®] 

S2LfcSfl^^v T*-ft*>?i, »t±US£Jl5^ fl>UJJ£J£ft 

£'<oinmtfi}'7 : 7 x^-y^snxa^iSffl^asiT. 

fl£ z& 3S t« S IE <£> <t ftflSJtft&fPS-jSSt^-StS 

jr •? a^*<fis^i=ft •& ^ v> ? pa a jS. «: *? ui l , 



*SCa ¥2-169812 (3) 

teffitttwreowi it, ersua 

BS59 - 53528 ^) » # 'J «<ttT^^» * V / 9 9 
>)fotit/<f-A>* — K, ABtifflgS?J&< 

*tf2.000.000 El±) IcfJ^Si'SO^ COJft 
&#&imKffi£{*©8Katt*<*»Si::<£T U Will 

i'ffljiftpass-fr-r * t®-e* o *iioc:<ffl 

i» s> n * l^ilj o TV ft i-> 0 

* jtaxttj=:fctt*r^a/&*»ifc-r *»r 1 1,^^.^ 

SSffittttJBS fcKKBBifeS nti>5. :<oiHt 
(i45BHBa62 - 275114^ £?8KBfJ^ $ tlA: X ^ U > . 

t « n 4 JKtt seffitttaflB bsjb t* © it^ i£ * is ^ 

[ 38 a «r « » f -5 * a * * ^ ff AJ ] 

4^ K IS «l AS fiSc IB (* O S3 it ^ ^ ic o V r «ft ffi «fe W 

*anx«*i-«fc oaix, fiSKLfcm. <rsiEo*f*T 

S C i £• Jll^ill L> t tz t «5-e* 5, 

•rft*5t.*^ofJliffi^(*i!l!Jia4'lc. 'X £ t>T 

A - B-A7o v ?mit*-&Cffifi¥«3i*^fi 
10. 000~ 1.000.000 tDSnfflO'T'D -/ ? ASi^f**-* 

jJ6T-±iSJB«<!: li&ft 5 l-SfiSJB-T i c £ «• 

*5 ffi £ r -5 © ^ se a «i bb & b <* o si & » ^ ic m 



-105- 



(a) 


( A - 


B) „ 
n 


A 




(b) 


B ( A - 


B > n 


A 




(c) 


B ( A - 


B > n 


A - B 




(d) 


C ( A - 


B > n 


J o X 




(e) 


( ( A - 


B > n 


A) B X 




(f) 


(B (A 


- B ) 


n A > . 


X 


(E) 


(B (A 


- B ) 


n A > . 


X 


(h) 


B - 




-r-4-B 





A< Hi 3fe 5 o 

d -/ ^ (i-en-E-'nH — «itT t , K -S fi5 it T t> 



tlKJ ¥2-169612 (4) 

tu*>«£.^. a y d » ^ u ei^3?SK<t^«5o» 
&ffi£{*. tr-;u55SlMb£«5£te© § 
Si <b S 83 <!:©;«: It §2£{b6«5£#- 

7- _ ,« _ ^ s £ © mm ts. * # a £ « is; -e t m t> 
5o*cja±-efc n«*« hju i*65r ja± 

200 tHTT*5. ^5 ^.e^iSffi^SOr^fSlw 

id JB tfj 7 ^ -y ^Jnxtai: J: 5fil)m»»nx 
js & k «fc o r t± » a u < u w 0 



3 5i:A7a^CiI¥^»f i©» SUIn 

kbi« 1,000- 100.000 , s e ic a? $ u < « 

3,000~30,000<D^|fflT«* o i§ S »C i§ # ? ■ 

5£§flMb£fe<D«ffiS{*#6jS9. * <*> « 8 
x>i^fe(D^fiawtS^(O50 ; e;u%JX±/r7fc^fttti 

25^JC35tfatSgfbg#Bffi&i*7 



A- 35= m 8Hb£ «J £ © & * JR & «!> © *g £ s 

«a m m & © 50 * * % zx ± « 7k * ft m m -e *c it n «* 

V^„ $ IC25"C 1=^1^ 5 B r o -y> (OfSSfbff li 
5 ffie^ElJiTtt ltn«f<i if. flF*H.*f£il<b 
K»il0ffiS%El±. S i I < li 30!fiS% Jil 

^*<EBj3l«c/i i. *fc*O25*Clc^«t5tS^c0i!> 
ti < t t 50SS96I1A 7u -y^OTy^^K^iafi 



-106- 



< U80ffiS%. $ Zizft* L < I*95ffifi5*a< A 7 

t,0T*5o 5offifi%ja±*>t£g<z>i8»2iJS:*< 

A^o -y H^7Xg8fll4UxU, fH*n 

B 7 o -y ? <Dff £ L^ffifi^^^^fi^SaEHli 
2 . 000 - 500.000 x £ £>K«F£ L < I* 4 . 000- 
200.000 SKl-H^^^S l±ISX 

OA^^CFB^nv * O 8*8 i§*< #1*1 

a tii o.ooo— i.ooo.ooo oiofflTtt # ntf tt £ 
l>o a/ 1 * ti*ffifi¥£i#?st*i5. 000-300.000 . 

4*IC»* L < (2 20.000-150.000 OSaffl-Cifc *o 



tijig^sss-r* r a v ?&izmz> n «± i -io. *? 
s l < i* i ~ 5 ojoiffl-c* o . mmm&ftiz&v 

* tt & £ >7 "T m li 2 — 10. » * L < »i 2 — 4 <D $u 

LtliXf-U>, a - * 9- tUX* U > y x> - * * 
)V X ^ U > . m - y* * JU X U > % o-y-^^X 

^S'/iWt^aoPlUtli 1.8- 

-f V ^ U > , 2,3 - - 7 9 i/ x-*s ^ 

2.4 -A,+ yx>^fl^:t*<Hi*5o Ri:ff 

T'^ 0 % 1.3 - 7 9 V ><DfS^«ia^80% 



*SK1¥2-169612 (5) 

L<tt\.*o * ^ A *> £ B 7 a y 9 cD*aj£Jt«*. 
A7a ? 9 <D^^^t><!tft L< U5-70Sfi%x 
$ £ ic HF $ t < li lO-60Sfi%. £ L < it 

20-45afi%<O?5HT* AiiJ;^B7o7; 

40 - 23798 <ft£BB40 - 24914 -^fflXli 

tt&flBi* - 3990^4iia^^^$n^^^lwi: 0 * 
fcHE-T S ^-^^SJSft6«3^J:^«1ft'>'^ Wb 

-it >.Sfrtt*lzJ: OHBifcffi^l^ Mi:JiOft 

109515 5&fRX(i£r£IB63 - 4841^£IBK:* £ *V 

sj&cj;^, ^tafn*S^^*4 Lx**ff»nR^ 

to 

Tttr>5. (i) A 7* n v *<B#7XKt?iSffl«: 

? li&StL AfflO £ £ 0 . ^oA^o-y 
^CiWIfifbtT. =T AfflO ^ »J ^-«a^«9Sfb^ 
S??lB^t LTB<o CO*:tf>. COfiffl[®ia-r 

^ ^ntz jjtz x o & ^^n&i^yc^ 

CRB^nSCtC^-So (iil) B^n-y^oa 
fcL< li^7 Xftt ^ C i *) , ffi£{*£<*<5: 



-107- 



cassis sns, 

4T£ L < li £ £ C20"C£l±^v>sa:-PHira<oJBt«: 
* L < »i A 7 o ? 9 art 7X<£^affi*SS^oB 

* & m K> B S2 ffi tt lit 86 BJc Jfc (* <D $2 & # & I c 

C — (Sic (ijff £ L V-a<. 7-n 9 9 &ffi£f*32 
it tt# IC ffi £<*«tf K A -B-A7a-y9 



?§G3 ¥2-169612 (6) 
6 <* * $fc«A-BfcL<«i.B-A-BS^'D-5r 

CffiSti^o -y ?#ffi£{*A<, 4>< £ t>30ffifi 

te fig * + # Ke a tu * «c i» . 

Wfflf i:tCfcOT?*oTt«fcfii.>„ Jfl £ K 
iotli, :n&4tt i :ii:j;0, ffe © ffi & {* 

f 3te a arc i <o & fn *< * n i = s m a n * . 

fit5fc»i:i±, ll!!©16(tiol^«)fi65: 
T fciS^D ^ ?;H;S£{*a<ffi£r Lt, 
o e W t iT S 3»m li 1651 L i# ti u„ 



(*fc«fc o : 25*c~2oo °c<oiEfflicS4^.^^rt- sisa 

SOi^ltitfl^nS. ^ <* ft ffll £ LTIi, 

f- U > ffi^t*. a - xf 

u>-:7ob'u>;tt:ffi£<*. h^vx-rvruv 

ffi £ <* , b7>*79i?J->m£;&. gi*'J7 

tt a? * 33 & i Mia o SRta^ctsaif 

flg w « iw ^ m -t 5 — » *j <c & ai ffi -c * s s s m f 



@ii4^ m . *3£i>;i ojs^-t t> St ttj ug t+ ^4 1 mm 

MiLTIi. Mil* 9 > s KJK^^^^A, ? 
U — , T ■< i] , 'Oh^-W h^*<^(?*^> 

n*, lOOSaSP^^A. 5 «R«j/£aS9<Oljgffl (i, 

cgffl * *is ojsaijcoaii. sisffi^{*cs,^ ioo 

3- >\,<^dr is Jl,) 7 9 V — b . J? - 

* •> ;l> ) T >' — h % ^xf U>/iJ 
'<>'/i-h, 7fAXf7l/- h» 7 f- )V .x. * 
+ ^Xr71/-K h'J ■ (2 - xf AM/4.) 

*3£nn<oiiJcJK(*o^««i. f ©/Diilc <fc -5 

* O ffl & « i * «5 « SB tS K} lift fS. » o> <ft m T- * a 



-108- 



[36 on <o 3» 

/To 



?fKI¥2-169612 (7) 

[ft fis «] 

(1) Ht&m 1 - 3 O •V*n's**> 

LT**WSaR^^ff o C <h (wcfc 0 . A-B--A 

(2) it&m 1 officii. SiiU->;o^ 

b - AffijgttJDoffis*:/ d y ? ftm&ttzmtzo 

(3) ltKH2£0S6»(^ y — o ffi^MS: 



(4) HJ6W4 <om^(*li^ i/7D^4-^>^rm 

<h I t7 f ;PJ f- ■> a iz «t s r ~ * > ffi £ it c 
v — % l.s - r * >* ^ > ^HE&ffi^ L > 1^9^ 

tttaKJS*<T-?C<i:K<fcO ( A - B 3- 3 XJSit 

(5) X1&m 5 Officii, a^** 

u > t 7 9 v xofift^e y ^ — Srffi 

^-^-^m^mm^^T Z B - A :- B - A 

(6) HifcW 6 0®£{*<;U o<\*-9- >£-iS 



V7 U> £98ga%<D 1.3- 7 9 ?I>^5ftScS 
^C<hiCJ:D> B TT B TT B (spi^n- 

A \ A/n 

"To 



-109- 



UK! ¥2-169612 (8) 

g - 1 









ffi 6 


ft & 








it £ 












B ffl « 


£ co 


A ? 


O f 




B 




o 




9 


























ffiftSW 






ffift^ 




1.2- IS£ 




ftft^ 




m A- pi* >n «* Any A * 






# =f ft 




» * ft 




& *T $ 




# ^ ft 












( /5 ) 


(«) 


( ^ ) 


( V ) 


(96) 




( 75 ) 


(ffift%) 


( r ) 




A — B - A 


97 


S.l 


40 


0.82 


no 


12 


99 


1.9 


29 


93 


2 




96 


4.4 


28 


0.61 


110 


12 


100 


3.2 


31 


95 


3 


<r 


94 


10. 3 


16 


0.82 


115 


12 








96 


4 


(A-B >- s X 


91 


4.4 


SI 


0.46 


105 


12 


99 




SI 


94 


5 


A-B-A-B 


92 


4.8 


SO 


0.72 


105 


12 


99 




so 


94 


6 


B Tf B rV B 

A\ A / 2.5 


70 


8.2 


29 


0.68 


98 


15 


98 




21 


74 




A-B-A 


95 


4.7 


SO 


0.70 


110 


12 


100 




0 




2 


B-A-B . 


95 


4.7 


28 


1.4 


105 


12 


100 




S3 


96 



(a) @Sia©7n^«l^tt:Olitt$ 
#cttf*<D#?afct, G PC885Ex- 2 -Ot- 

9 sa a tc <t k> # «> /t . 

(b) A7QyfCli»$a, TKSiS^ft?) 

ffi ? * C <!: (C «fc <0 if. 0> fc „ 

(c) A7a??«<);tfB7ay ?<DlI?e» 
?tt> GPCjBJ£7 ? -*-a3<J:tfffiSttlBJ»7 r - 

(e) T* ^X>gU© 1.2- *glj|f| 

ffi s it © 9* * # # % g st r - 9 - * / n y y v > a 

(f) *^f^/ia*«, 7*a h>NMRJC<J;OB¥« 
Ute. 

* R. R. HAMPTON, Analytical Chemistry, 
Vol.21, to 8. 1949. 



CM 
I 



SI 



S3- 



5 

SI 

S 



ig 

IK 
A 
V 

CUT 



An/ 

1w 



5& 



a? 

H 
« 
IS 



5fc 



CO 



CO 



cO 



to 



CO 



u 

o 

w 

US 

a 
w 



rO 

1^ 

*» 

St 

n 



u 

4f 



-110- 



?§B8¥ 2-169612 (9) 



(a) *h>\"< y?9 ASTH 0 1238-57T 

(b) S*«> ASTH 0 1484-59T ICJ:«25T;o 

(c) WKafi<B«fcCffi»IB(#tftt. 230 
JB<*£IJ5> JIS K-7113ICttlrV 2^^SS»i>i> 

(d) 2mnJP, *S 5 «»© ±E i ffll 
th « «C cfc o TlSfcS'- HtflKJBtt 

£97*C«CT 100% (2fiS) C-tt&ttU, Ctl 

«^*S97-C©S»1*T 2»iaM«ft?'*^ - 
* © ffi #*UC>i ?%> UK 85 43 (USS) 

(e) «ffi«^14«s atU#J&taS25tEK 230*C , 



Ufc. 



ft 1 A B « » 



— 111- 



